In 6-methyl-N-(4-nitrobenzoyl)-5,6-dihydropyridin-2(1H)one, C 13 H 12 N 2 O 4 , (I), the piperidone ring is in a distorted half-chair conformation. In 8-methoxy-3-methyl-N-(4-nitrobenzoyl)-1,2,3,4,5,6,7,8-octahydroisoquinoline-1,6-dione, C 18 -H 20 N 2 O 6 , (II), the heterocyclic ring is in a slightly distorted half-boat conformation, while the other six-membered ring is in a distorted chair conformation. Compound (II) presents a strong intramolecular CÐHÁ Á ÁO hydrogen bond. In both (I) and (II), the molecules interact through CÐHÁ Á ÁO interactions.
Comment
Glutamate is the major excitatory neurotransmitter in the brain and can act on three major types of ligand-gated ion channels that are de®ned by the activity of the subtypeselective agonists NMDA (N-methyl-d-aspartate), kainate and AMPA (-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid) (Ornstein et al., 1994) . In a search for new therapeutic agents which are potent and selective antagonists of gluta-mate, the excitatory amino acid antagonist activities of a series of decahydroisoquinoline-3-carboxylic acids were explored. It was found that compound (III) possesses both NMDA and AMPA receptor antagonist activity (Simmons et al., 1998; O'Neill et al., 1998) .
A new route to the synthesis of (III) was proposed, based on an intermolecular Diels±Alder cycloaddition reaction of a 6-substituted dihydropyridone with an appropriate diene. This key reaction would need a group at position 6 (to the nitrogen) in an axial position, so before the cycloaddition reaction was attempted, a crystal structure determination of (I) was undertaken. After con®rmation that the methyl group (at position 6, labelled C5 in the ®gure) occupied an axial position, a thermally induced Diels±Alder reaction was performed using the highly reactive Danishefsky's diene, (IV). As the Diels±Alder reaction could lead to several different products and as the relative stereochemistry of this product is of great importance for subsequent reaction steps, the crystal structure of (II) was determined.
The molecular structure of (I) is shown in Fig. 1 . As stated, the methyl group at C5 is in an axial position, as required for the continuation of the reaction path. The piperidone ring is in a half-chair conformation distorted towards a half-boat, as indicated by the Cremer & Pople (1975) puckering parameters shown in Table 3 . The lone pair of the piperidone N atom is involved in conjugation with the carbonyl groups. This is indicated by the slight lengthening of the C O double bond The molecular structure of (II) showing the atomic labelling and 50% probability displacement ellipsoids.
Figure 1
The molecular structure of (I) showing the atomic labelling and 50% probability displacement ellipsoids.
The molecular diagram of (II) is shown in Fig. 2 , and shows that the two rings have a cis fused stereochemistry with an H1ÐC1ÐC6ÐH6 torsion angle of 41 . The heterocyclic ring is in a slightly distorted (towards a chair) half-boat conformation, whereas the other six-membered ring is in a distorted chair (towards a half-chair) conformation, as indicated by the Cremer & Pople (1975) puckering parameters given in Table 6 . The existence of a CÐHÁ Á Á% interaction between C12ÐH12B and the C14±C19 phenyl ring is noted. According to Ciunik et al. (1998) , this kind of interaction should be characterized by three parameters. In the present structure, these are the H12BÁ Á ÁCg i (Cg is the centroid of the C14±C19 ring) distance of 2.69 A Ê , the C12ÐH12BÁ Á ÁCg i angle of 158 and the angle between the HÁ Á ÁCg vector and the plane of the aromatic ring, which in this case is 88 [symmetry code: (i) 1 2 + x, 1 À y, z]. These values are in the expected ranges of 2.7±3.4 A Ê , 140±160 and 80±100 , respectively, as described by Ciunik et al. (1998) . This compound also exhibits three intramolecular hydrogen bonds (Table 5 ); in fact, C11ÐH11AÁ Á ÁO4 and C15Ð H15Á Á ÁO3 are responsible for the particular arrangement of the phenyl ring. In order to study the in¯uence of these hydrogen bonds on molecular conformation, a series of Potential Energy Surfaces (PES) calculations were performed [MOPAC7.01: Stewart (1990) and Csern (2000); GAMESS98: Schmidt et al. (1993) ]. The geometry optimization calculations, using AM1 and 6±31G*, showed a change in the conformation involving the three CÐHÁ Á ÁO interactions; the H15Á Á ÁO3 distance changes from 2.49 to 2.58 A Ê , while the other two distances, H5BÁ Á ÁO3 and H11CÁ Á ÁO4, shorten to 2.47 and 2.49 A Ê , respectively. The PES obtained after rotation of the C4ÐN1ÐC13ÐC14 torsion angle showed that there were two minima, one corresponding to the global minimum (162.77 ), which is close to the crystallographic conformation [144.0 (2) ], and the other at À77.32 . This last conformation is around 7 kcal higher (1 kcal = 4.184 kJ) than the other and results in the loss of the C15ÐH15Á Á ÁO3 hydrogen bond. We can postulate that, in this case, the molecular conformation is driven more by the intramolecular interactions.
In both compounds, the molecules interact through a series of CÐHÁ Á ÁO interactions, as shown in Tables 2 and 5 . Whether all these interactions are true hydrogen bonds is dif®cult to assert because, as pointed out by Cotton et al. (1997) ,`the ®eld is getting muddier and muddier as the de®nition of a hydrogen bond is relaxed'. In any case, the Tables include those contacts with an HÁ Á ÁO distance less than the sum of the van der Waals radii (Pauling, 1960) plus 10% and a CÐHÁ Á ÁO angle greater than 100 .
Experimental
Addition of methyl magnesium bromide to commercially available glutarimide, followed by treatment of the intermediate aminal with NaBH 3 CN/HCl, afforded the corresponding lactam. The lactam was then N-protected using n-BuLi in tetrahydrofuran (THF) followed by addition of p-nitrobenzoyl chloride to afford the corresponding imide which, in turn, was deprotonated with LiHMDS in THF, followed by addition of phenylselenyl bromide. This last intermediate was converted into (I) using standard oxidation and elimination conditions. Heating of (I) with an excess of Danishefsky's diene (IV) at re¯ux in xylene in the presence of BHT, followed by treatment of the intermediate adduct with KF in THF, gave (II). 
Compound (I)

Data collection
Enraf±Nonius CAD-4±MACH3 diffractometer 3/2 scans 2382 measured re¯ections 2098 independent re¯ections 995 re¯ections with F 2 > 2'F 2 R int = 0.018 max = 30.0 h = À1 3 10 k = À14 3 0 l = 0 3 23 3 standard re¯ections frequency: 30 min intensity decay: 1.1%
Re®nement
Re®nement on F 2 R[F 2 > 2'(F 2 )] = 0.037 wR(F 2 ) = 0.103 S = 0.98 2098 re¯ections 173 parameters H-atom parameters constrained w = 1/[' 2 (F o 2 ) + (0.0692P) 2 + 0.0290P] where P = (F o 2 + 2F c 2 )/3 (Á/') max < 0.001 Á& max = 0.17 e A Ê À3 Á& min = À0.18 e A Ê À3 Table 1 Selected geometric parameters (A Ê , ) for (I Symmetry codes: (i) 2 À xY 1 2 yY 3 2 À z; (ii) 3 2 À xY 1 À yY 1 2 z; (iii) 2 À xY y À 1 2 Y 3 2 À z; (iv) 1 À xY 1 2 yY 3 2 À z. ) + (0.0616P) 2 + 1.0264P] where P = (F o 2 + 2F c 2 )/3 (Á/') max < 0.001 Á& max = 0.20 e A Ê À3 Á& min = À0.25 e A Ê À3 H atoms were located on stereochemical grounds, except those of the hydroxyl groups, and were re®ned riding on a carrier atom with an isotropic displacement parameter of 1.5 (for methyl H atoms) or 1.2 (for the other H atoms) times the value of the equivalent isotropic displacement parameter of the attached atom.
For both compounds, data collection: CAD-4 Software (Enraf± Nonius, 1989); cell re®nement: CAD-4 Software; data reduction: XCAD4 (Harms & Wocadlo, 1995) . Program(s) used to solve structure: SHELXS86 (Sheldrick, 1985) for compound (I) and SIR92 (Altomare et al., 1993) for compound (II). For both compounds, program(s) used to re®ne structure: SHELXL97 (Sheldrick, 1997); molecular graphics: ZORTEP (Zsolnai, 1995); software used to prepare material for publication: PARST95 (Nardelli, 1995), PLATON (Spek, 1998) and WinGX (Farrugia, 1999 Symmetry codes: (i) À 1 2 À xY yY Àz; (ii) xY y À 1Y z; (iii) x À 1 2 Y ÀyY z; (iv) À 1 2 À xY 1 2 À yY 1 2 À z; (v) x À 1 2 Y 1 À yY z; (vi) 1 2 À xY 1 2 À yY 1 2 À z; (vii) 1 2 xY 1 À yY z; (viii) À1 À xY 1 À yY Àz. Table 6 Cremer & Pople (1975) puckering parameters (A Ê , ) for (II).
Ring q 2 q 3 9 2 2 Q C1ÐC6ÐC7ÐC8ÐC9ÐC10 0.11 (2) 0.47 (2) À95 (11) 13 (3) 0.49 (2) N1ÐC2ÐC1ÐC6ÐC5ÐC4 0.297 (3) 0.380 (3) À122.4 (5) 38.2 (3) 0.482 (3) 
